It is commonly assumed there is a correspondence between behavioral judgments of complex 23 visual stimuli and the response of high-level visual cortex. We directly compared these 24 representations across a diverse set of naturalistic object and scene categories and found a 25 surprisingly and strikingly different representational structure. Further, both types of representation 26 showed good correspondence with a deep neural network, but each correlated most strongly with 27 different layers. These results show that behavioral judgments reflect more conceptual properties 28 and visual cortical fMRI responses capture more general visual features. Collectively, our findings 29 highlight that great care must be taken in mapping the response of visual cortex onto behavior, 30 which clearly reflect different information. The ventral visual pathway, extending from primary visual cortex (V1) through the inferior temporal 34 lobe, is thought to be critical for object, face and scene recognition (Kravitz et al., 2013) . While Determining how responses in high-level visual cortex relate to behavior is critical for elucidating 52 the functional significance of these regions. For tasks such as identification and categorization, 53 relevant information has been reported in the responses of lOTC and vTC (Kravitz et al., 2013; 54 Grill-Spector and Weiner, 2014) and it is commonly assumed there is a direct mapping between 55 responses in high-level visual cortex and behavioral judgments. But this assumption belies the 56 diverse behavioral goals these regions likely support (Malcolm et 
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Stimuli. We retrieved high-resolution (1024x768 pixels) color photographs from Google Images to 87 construct two sets of stimuli, each comprised of 144 individual color images of complex scenes. 88 We included two separate sets to be able to test generalization of our findings across images. Each Behavioral paradigm. We adopted a multi-arrangement paradigm previously used by Kriegeskorte, were able to re-arrange images within the circular area on the screen after their initial placement 128 as many times as they wanted within a 1-hour time limit, and they were encouraged to verify that 129 they were satisfied with the final arrangement. In addition, in our experience this task exhibits very 130 high correlations between results of the first and the last trial (unpublished data). One of the benefits 131 of this arrangement method is that we were able to collect a large number of simultaneous pairwise 132 similarity judgments in a reasonably short amount of time. Perceived object-similarity is traditionally 133 measured using pairwise similarity judgments, however it would take many hours and testing 134 sessions to acquire judgments on our 10,296 possible pair combinations of images. Therefore, in 135 the current method we used the spatial arrangement of the images as a measure of their perceived 136 similarity. Specifically, the Euclidean distance between an image and every other image was used 137 as the measurement of perceived dissimilarity between the images (i.e. dissimilarity estimate).
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Representational dissimilarity matrices (RDMs) were constructed for each participant, using the RDMs (e.g., behavioral RDM) 10,000 times, after which the p-value of the observed correlation was 241 determined as its two-tailed probability level relative to the null distribution. In addition, 95% 242 confidence intervals and standard deviations were determined using bootstrap resampling, clusters and explained variance using the elbow method. Using this method, we determined that 253 six clusters optimally described the behavioral data (80% variance explained in each image set). 254 We subsequently performed hierarchical clustering on both the behavioral judgement RDMs and were also similar to one another, as well as to pets, wild animals and farm animals. In contrast, 518 PPA showed no such grouping by similarity of these categories, instead exhibiting high similarity 519 between urban scenes such as houses, cityscapes and churches, categories that were highly 520 dissimilar from one another in FFA. 
